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LIQUEFACTION

The potential for liquefaction at the ash structural fill site
has been assessed and it is concluded that liquefaction is highly
unlikely to occur. Although some site soils and saturated fly ash
may be susceptible to liquefaction, an earthquake of sufficient
magnitude to cause liquefaction at this site is considered to be

improbable.

Subsurface ition

No additional subsurface information was obtained for the
purposes of this analysis. Subsurface exploration programs
previously performed are presented in reports by GAI in 1984 and
Schnabel Engineering in 1980. A brief description of the
subsurface conditions follows.

Approximately 64 feet of compacted fly ash structural fill is
disposed of behind a 5 foot high inner perimeter dikes. Beneath
the fly ash and behind the dikes is a 4 foot thick layer of dredged
or slurried, saturated fly ash material. The dredged or slurried
material is over a synthetic liner. Underlying the synthetic liner
is a 20 foot thick layer consisting of previously ponded bottom ash
and fly ash. The 20 foot thick layer is not expected to be
saturated except under and at the margins of the sedimentation and
bottom ash ponds. The elevation of the water table is expected to
be near or somewhat above the base of the 20 foot thick layer,
which is at the elevation of the adjacent Southern Branch of the

Elizabeth River.



The 20 foot thick layer and the ponds are retained by the
outer perimeter dikes. Beneath the 20 foot thick layer and the
perimeter dikes are deposits of recent alluvium consisting of fine
sand, with lenses of silty sand and layers of silty clay.

Based upon grain size and relative density characteristics of
the on-site materials, all of the saturated fly ash and recent
alluvium are materials that are considered to be potentially
susceptible to liquefaction if they happened to be located in areas
of significant earthquake activity.

Earth ivity. A literature review was performed of
historic earthquakes that have been felt in the southeastern United
States. Three historic earthquakes were probably felt in
southeastern Virginia: the 1811, 1812 New Madrid, Missouri
earthquakes; the 1886 Charleston, South Carolina earthquake; and
the 1897 Giles County, Virginia earthquake.

New Madrid, Missouri 1811, 1812: A series of three great
earthquakes occurred on December 16, 1811; January 23, 1812 and
February 7, 1812. The earthquakes were felt for an area of at
least 2 million square miles (Coffman and Von Hake, 1973). The
three earthquakes had intensity XII near the epicenter.

Regional intensity maps for a New Madrid size earthquake
presented in Stander 1982, Street and Nuttli 1990, and MRM Co and
Law Engineers, 1980, show that the intensity at the Chesapeake
Energy Center ash structural fill site would be about V or VI.

Charleston, South Carolina 1886: On August 31, 1886 a major
earthquake of intensity IX-X occurred near Charleston, South

Carolina. An isoseismal map from Bollinger, 1977 show that the



intensity at the Chesapeake Energy Center ash structural fill site
to be V t$ VI from the 1886 Charleston, South Carolina earthquake.

Giles County, Virginia 1897: On May 31, 1897 an earthquake
with intensity VII was felt over an area of 280,000 square miles.
Isoseismal maps prepared by Bollinger, 1981 show the intensity at
the Chesapeake Energy Center ash structural fill site from a Giles
County earthquake could be as high as VI.

In summary, the largest historical earthquakes to have
occurred in the southern and central United States have produced
intensities of up to VI on the Modified Mercalli Scale at the
Chesapeake Energy Center ash structural £ill site. Similar
earthquakes, if they were to occur, are expected to produce similar
effects on the site. (Note: MMI VI is characterized as an event
that is felt by all; with people being frightened and running
outdoors, some heavy furniture moving; and a few instances of
fallen plaster or damaged chimneys. Damage is slight.)

Seismic risk maps, as presented by the U.S. Army Corps of
Engineers, 1983, show that the site is located in seismic zone 1.
Seismic zone 1 1is an area where minor damage may result from a

distant earthquake.

Youd and Perkins, 1987 have developed a technique for
estimating the magnitude of lateral spread displacement using a
parameter termed Liquefaction Severity Index (LSI). LSI is defined
as the maximum lateral spread displacement in inches that is likely
to occur on gently sloping deposits that are highly susceptible to

liquefaction. Liquefaction is known to have occurred during three



eastern earthquakes: New Madrid 1811, 1812; Charleston 1886; and
Sanquenay, Quebec 1988. Using data from these earthquakes, an
attenuation curve for LSI was generated (Youd et al., 1989). The
Chesapeake Energy Center ash structural fill site for either a
Charleston or a New Madrid earthquake, is not included on the chart
because the level of shaking is considered too low to cause

liquefaction.

Conclusions

A literature search was performed to evaluate the potential
for damaging earthquakes at the Chesapeake Energy Center ash
structural fill site. The maximum recorded historic earthquake
intensity experienced at the site has been a VI. Because of the
infrequency of damaging earthquakes in the eastern United States,
it is not possible to conclude that earthquake intensities greater
than VI will not occur on the site. However, based upon the
historical evidence, it is highly improbable that intensities
larger than VI will be experienced at the site. This 1is
significant because the threshold for liguefaction of very loose
flood plain sands is VII, regardless of earthquake magnitude
(Keefer, 1984, Obermeier, 1988). We conclude that the probability

of liquefaction damage to the facility is extremely small.
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